the first half of the present century has supplied hypoadrenia, focal sepsis 5 and reactive hypoglycaemia.6 These extinct illnesses had many features in common; the number of possible symptoms was usually great and they were both common and non-specific. For example, the popularizer of neurasthenia, the New York neurologist George Beard (1839-1883), could list over 50 from extreme weakness and fatigue to sexual impotence and backache.7 The diagnoses were the creation of enthusiasts who set out to make sense of illness within a new theoretical construct, often a new branch of medicine which was struggling to become established and differentiated from the mainstream. This was well expressed by Edmund D Pellegrino, who wrote:
The physician easily develops an inflated estimation of the value of his own expertise or special therapeutic manoeuvre. The tendency to overutilize the techniques with which he identifies is frequently manifest. Given the nature of the dominant professional ethos, once a patient has come to him, the physician feels useless unless he "rules out" every possibility of a disorder in his domain before releasing the patient ... 8 The desire of physicians to respond to public demand and make a living should not be underestimated but, although they might later become tarnished by commercialism, these diseases were not the inventions of quacks; all had their roots in theories which were accepted at the time but often continued to grow even when new and contrary facts appeared. For doctors they were intellectually plausible and for patients such diagnoses legitimized their illness and, in stark contrast to the therapeutic nihilism preached by leaders of the profession in the early 1900s, satisfied their desire for treatment.9
This paper documents the rise and fall of hypoadrenia, a construct in which, although many of the clinical theories were later described as "immature and fantastic",10 the physiological basis had initially seemed secure.
Addison's Disease and Adrenaline
In the era of anatomy the position of the adrenal glands above the kidney, their small size and lack of a duct, led to them being regarded as vestigial organs." Thomas 5 The doctrine of focal sepsis originated with Frank Billings in Chicago in 1915 and was adopted with enthusiasm in many parts of the world. The recommendation for any disease of unknown aetiology was to search for and remove any possible focus of infection. As a result, during the next 25 years, millions of unnecessary dental and surgical procedures were carried out. P B Beeson, R C Maulitz, 'The inner history of internal medicine', in R C Maulitz, D E Long (eds), Grand rounds: one hundred years of internal medicine, Philadelphia, University of Pennsylvania Press, 1988, pp. 32-3.
6 G F Cahill, J S Soeldner, 'A non-editorial on non-hypoglycemia', N. Engl. J. Med., 1974, 291: 905-6. J Yager, R T Young, 'Non-hypoglycemia is an epidemic condition', ibid., 1974, 291: 907-8.
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See also, Charles E Rosenberg, 'The place of George M Beard in nineteenth century psychiatry', Bull. Hist. Med., 1962, 36: 245-59.
8 Edmund D Pellegrino, 'Sociocultural impact of modern therapeutics', in M J Vogel and C E Rosenberg (eds), The therapeutic revolution: essays in the social history ofAmerican medicine, Pittsburg, University of Pennsylvania Press, 1979, p. 255. 9 I have drawn on several useful discussions of the definition of disease in Charles E Rosenberg, Janet Golden (eds), Framing disease, studies in cultural history, New Brunswick, Rutgers University Press, 1992. Addison's 1855 monograph on the constitutional and local effects of disease of the suprarenal capsules was the first indication that they might be important. He described a clinical entity in which the main features were "anaemia, general languor and debility, remarkable feebleness of the heart's action, irritability of the stomach, and a peculiar change of colour in the skin". Addison noted that the pigmentation or "singular discolouration" increased with time and might, in the early stages, be so slight as to go unnoticed. He also emphasized that the disease came on gradually, so that "the individual has considerable difficulty in assigning the number of weeks or even months that have elapsed since he first experienced indications of failing health and strength". 12 There was much discussion about the function of the adrenals, with some holding that they neutralized or destroyed toxins formed in the blood from effete blood-pigments, while others believed they secreted into the bloodstream something which was "necessary to the economy".20 The breakthrough for the secretion theory was the 1895 finding of the physician George Oliver (1841-1915) and the physiologist Edward Schafer (1850-1935) that suprarenal extracts had a powerful, but transient, pressor effect and caused the heart to beat more rapidly and forcefully.21 Since one characteristic of Addison's disease was "a remarkable feebleness of the heart's action", they hypothesized that the adrenals continuously discharged into the blood something essential for the maintenance of vascular tone. A year later they made an extract of the adrenals from two cases of advanced Addison's disease which "yielded no active principle at all". They also proved to their own satisfaction that "extracts of the cortex of the gland are quite inactive, the active principle being confined strictly to the medulla".22
The In 1903 Sajous entered the nascent field of endocrinology with an 800-page book, The internal secretions and the principles of medicine, dedicated to the memory of BrownSequard. In the introduction he claimed that as a result of editing the Annual of the universal medical sciences, he had been brought face to face with "the yearly crop of contradictory theories upon each disease, mode of treatment, etc". He realized that only "some gigantic flaw" could account for such confusion and quickly discovered that this was "the invalidity of physiology". He The main symptoms of functional hypoadrenia were "asthenia, sensitiveness to cold and cold extremities, hypotension, weak cardiac action and pulse, anorexia, anaemia, slow metabolism, constipation, and psychasthenia". The field was vast since, for Sajous, functional hypoadrenia could, and did, exist in infancy, childhood, adulthood and old age, and he regarded it as self-evident that if one compared the "ruddy, warm, hard muscled, heavy, out-of-door romping child" with the "pale, emaciated, or pasty child", the latter had functional hypoadrenia. In adults it developed when "as a result of the vicissitudes of our existence" the adrenals were exhausted by the strain of exercise or labour. The main symptoms were fatigue and increased susceptibility to infection. Sajous claimed that the infrequency of infections in physicians in spite of frequent exposure proved that "the normal adult whose adrenals function normally is relatively resistant to infection" (italics in original). Deficiency of food and excessive work led to hypoadrenia and infection and explained many of the deaths of soldiers on active service. Masturbation and excessive venery were important morbid factors and the pallor and asthenia of the licentious occurred because the "liquid portion of the semen is rich in adrenal principle". The asthenia of old age could also be explained by "the defective supply of adrenal principle", and Sajous thought "It is quite probable that the centenarians owe their prolonged longevity mainly to the integrity of their adrenals". Where treatment was concerned, he, recommended general health measures. In infants the answer was breast feeding, and in adults small doses of mercury ("a powerful adrenal stimulant"), rest, and a good diet-but not too much meat, which could precipitate hyperadrenalism! In the aged, Sajous could testify to the wonderful effects that testicular extract had on Brown-Sequard since it 60 Hans Lisser, 'The Endocrine Society: "enriched his blood with the pabulum of oxidation, metabolism and general nutrition without impairing his adrenals". He also recommended that elderly people take the raw juice of 1 lb of uncooked meat every day since this was "a powerful agent for good ... which more than compensates for the weakened adrenals". Sajous advised that aged men should be extremely reserved in sexual matters, since "waste of seminal fluid to them means waste of life". 61 Sajous's ideas were, as we will see, ridiculed by physiologists but as late as 1931 in the first edition of the Cyclopaedia published after his death his views on hypoadrenia are unchanged.62 By contrast, the chapter on Addison's disease in the same book by Leonard G Rowntree (1883-1959) Plays an essential role in calling forth stored carbohydrate . . flooding the blood with sugar; it helps in distributing the blood to the heart, lungs, central nervous system and limbs, while taking it away from the inhibited organs of the abdomen. It quickly abolishes the effect of muscular fatigue and it renders the blood more coagulable.65
This theory was, according to the American physiologist Roy Hoskins (1880-1964), "widely and promptly misunderstood and misquoted",66 partly because Cannon himself initially thought he was studying a process which was essential to life and because some of the data on which it was based were questionable.
During and immediately after the First World War, the concept of hypoadrenia was extended in a plethora of articles, virtually all of which were based on the premise that through exhaustion the adrenals did not produce enough adrenaline, which led to low blood pressure and asthenia. The understood that for each of the best known endocrine glands, in addition to frank malfunctions there must be recognized minor degrees of perturbation giving rise to the endocrinopathic habitus.67
He then claimed that the hypoadrenal constitution had been first studied in Italy, citing "constitutional angihypotony of A. Ferranini" and "the spurious hyposurrenalism of Castellino". He distinguished four principal types of "irritable heart" in soldiers, all of which came from "a certain irritability of the glands or from an easy exhaustion of their secretory nerves". Those exposed to repeated explosions developed "Basedowism" with symptoms and signs similar to those of hyperthyroidism. Another group of "functional cardiopathies" occurred in men who had been called back to the colours, and this was attributed to "functional inhibition of the adrenals due to the war". It recovered quickly when these "rather elderly" soldiers were taken out of the front line. Adrenal asystoly was the name given to a syndrome in which soldiers died suddenly from heart failure and had small adrenals at autopsy.68 The claimed pathophysiological basis was that the heart stopped because the adrenals normally supplied a physiological stimulus necessary for its contractions-a variant of the tonus theory.69 Deaths of soldiers from various forms of infectious disease (which would not normally have been expected to be fatal) were thought to have been accentuated by "capsular exhaustion due to the excessive war fatigue". During the great influenza pandemic of 1919 several authors were impressed that "the most striking and most constant symptoms of influenza (asthenia, prostration and low blood pressure) are also the cardinal symptoms of Addison's disease".70 According to Sajous these terminal symptoms of extreme asthenia, low blood pressure, hypothermia, rapid breathing, cyanosis, weak pulse and tendency to syncope and heart failure, "correspond to those of Addison's disease" and this was due to hypoadrenia, which should be treated by injections of adrenaline.71
The Association for the Study of Internal Secretions:
A Forum for Solving the Adrenal Problem?
The It is a curious thing that while the great bulk of the experimental evidence emphasizes the importance of the cortex without demonstrating any definite physiological value for the medulla, or at least for its epinephrin secretion, the bulk of clinical writers seem almost to ignore the existence of the cortex. "Adrenal insufficiency" in nine clinical papers out of ten, so far as they have come to the notice of the present writer, seems to connote interference with the output of epinephrin ... 87 Stewart emphasized that there was no experimental evidence that fatigue diminished the output of adrenaline and, indeed, no evidence that adrenaline deficiency caused any symptoms. "What", he wondered, "is the use of a clinical observer looking at a sick man and saying 'no doubt he is suffering from capsular exhaustion due to excessive war fatigue . .88 The syndrome of "hypoadrenalism" in soldiers with a variety of infections was simply "the product of an undisciplined imagination".89 To ram home the illogicality of clinicians and their theory of hypoadrenalism, Stewart pointed out that in 1917 one French physician, Naame, blamed seasickness on hypoadrenalism due to inhibition of the adrenals by the rolling of the ship, while another, Cazamian, attributed it to hyperadrenalism from stimulation of the adrenals by rolling of the ship.90 Yet another French doctor had attributed sickness in pilots to hypoadrenalism.91
In Endocrinology in March 1922 Sajous entered a vigorous defence under the title 'Adrenal insufficiency from the viewpoint of the clinician'. He had long believed that animal experimentation was a blind alley and that suddenly removing both adrenals in a healthy animal was, he contended, not analogous to the situation in hypoadrenia, where "there exist besides, systemic phenomena due to the pathogenic agent, toxins, endotoxins, wastes, the defensive reaction, lesions in other organs including the nervous system, etc, which the trained endocrinologist takes into account".92 The fact that George Stewart and Swale Vincent admitted not knowing the function of the adrenals simply indicated the inadequacy of physiologists.93 "Is there not", enquired Sajous, "a more promising field of research, one in which their labours would prove more fruitful?" Hypoadrenia was recognized by "thousands of physicians" and Sajous reiterated his theory that adrenaline took part in pulmonary and tissue respiration by "becoming part of the haemoglobin molecule". The views of experienced clinicians like himself could not be overthrown by artificial physiological experiments. He concluded:
An experience of over forty years as a physiologist (my first chair), clinician, encyclopedist and editor, has only served to emphasize the fact that physiology will become "a great white light" when physiologists will fully realize that its true worth lies in constructive synthesis [ We have a clear-cut example of adrenaline defect in Addison's disease, in which all the symptoms can be attributed to loss of sympathetic action. Failure of its inhibitory action on the stomach would tend to vomiting, and of its stimulating effect on the vaso-constrictor nerves to low blood pressure and a relaxed condition of the peripheral vessels which would lead to pigmentation.96
He suggested that prolonged mental and physical conflict or infection might lead to adrenaline exhaustion, which "entered into many war neuroses and other functional states characterised by lack of vascular tone, vasomotor instability, and myasthenia, especially when accompanied by a low blood pressure". For many years Langdon Brown was the only English physician to accept and apply Freud's teachings 97 and in this 1920 lecture he claimed that "the two newest methods of medicine", psychotherapy and endocrinology, were different aspects of the same problem. In his 1927 book, The endocrines in general medicine, he declared that endocrinology "provides the missing link between biology and psychology", and in the chapter on 'The adrenals and the chromaffin system' he included Addison's under diseases of the medulla.98 Christopher Lawrence has suggested that endocrinology must have looked like "a gift" to someone of Langdon Brown's perceptions, since it enabled him to underwrite the autonomy of clinical medicine.99 Less charitably, one might also say that at a time when endocrine disease could be diagnosed only on clinical grounds it enabled him to build up a large private practice as someone who could recognize minor endocrine disturbances. In 1923 he took the chair at a meeting of the Section of Therapeutics and Pharmacology of the Royal Society of Medicine on 'The present position of organotherapy'.°°The discussion was opened by Swale Vincent, who the previous year had given the Arris and Gale Lecture at the Royal College of Surgeons entitled 'A critical examination of current views on internal secretion'.101 In general, Vincent thought, "there has been much loose writing and loose thinking on the whole subject of internal section" while, in relation to the adrenal, "we find ourselves in a veritable quagmire of doubt and difficulty". He reiterated his views about:
The untenable hypothesis that the secretion of the chromaffin tissue maintains, or helps to maintain, the tone of the blood-vessels, and the normal blood pressure has given rise, for example, to the Summing up, Langdon Brown said that "The cold douche of scepticism with which Professor Vincent had opened the proceedings was refreshing" and, in reply, Vincent said "It was assumed by the President that he had attempted to disparage clinical evidence, but he did not mean to do this, but only to dwell on the necessity of controls and a full record of cases". Swale Vincent's cold douche had little effect on Langdon Brown because in November 1923 in a lecture to the British Medical Association at Southend-on-Sea, he again indulged in what Vincent would have called speculation, saying that:
The sympathetic is defensive not only against the external foe, but also against internal invasion by bacteria. Fever is a defensive mechanism largely controlled by the sympathetic through the ductless glands associated with it. This explains why (1) patients with endocrine defects stand infections badly; (2) infections may lead to endocrine exhaustion. [ .. .] The adrenal medulla from its activating effect on the sympathetic is a fighting gland. And as the adrenal cortex tends to virilism, the owner of a well-developed pair of adrenals is pugnacious and masculine in type, with plenty of drive, not to say aggression. If the adrenals are in defect we see a weakening of all these characteristics, with a tendency for the vagus to get the upper hand, which may precipitate such things as asthma. If the adrenals are in excess we find a liability to anxiety neurosis, and to phobias of all kinds.104
Adrenal Organotherapy As early as 1896 at least three firms were marketing a wide variety of organ extracts in Britain.105 Among the preparations available from Burroughs, Wellcome and Co., which "they are now submitting for professional trial", was suprarenal substance, of which it was said:
A dose of 1/800th of a grain of the active principle produces distinct physiological effects on the heart and arteries. The absence of the secretion of the gland causes prostration, inanition, and death. None of the organic extracts at present in use, if we except the proved results of "thyroid", is likely to prove of more clinical value.106
Apart from the use of adrenaline for its vasoconstrictor properties, suprarenal extracts were recommended by doctors and advertisers for conditions in which asthenia and low 102 This theory, associated with the Viennese physicians H Eppinger and L Hess, held that the whole vegetative nervous system was under hormonal control. The sympathetic was controlled by continuous secretion of adrenaline, and the parasympathetic by "autonomin" or hormone X. Symptom complexes were described which corresponded to vagotonia and sympathicotonia and could be diagnosed by the response to pilocarpine or physostigmine. adrenalin which produced a sensation of exhilaration and increased strength. For the rest of his hospital stay he had a similar injection of 1/2 cc twice a day, and after two weeks he could "walk a mile instead of only two blocks". In addition to the adrenaline he had a rectal infusion of dried suprarenal gland (10 gr) every day. This route was chosen because of gastric intolerance. When Muirhead wrote himself up, he said that the pigmentation had completely disappeared. Unfortunately, his progress was not maintained and he died in 1921. However, Rowntree was impressed by the results of the treatment which was "striking objectively as well as subjectively" 113 
